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ABSTRACT 



Cutaneous leishmaniasis is one of the most important parasitic diseases, which are endemic in 
different parts of Iran. L eishmania major and L . tropica are the primary causative agents of this disease. 
The aim of the present study was to detect the multiple forms of L . major in lung. Ppromastigotes of 
L . major at stationary phase were injected to BALB/ c mice. After 60 days, the different forms of 
L eishmania parasites were checked in lung tissue. Promastigote and amastigote forms of L eishmania 
parasites were detected. 
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Introduction 



Leishmaniasis is one of the most 
important public health problems 
worldwide that affects 12 million people 
in 88 countries and threatens an additional 350 
million people worldwide (1). It has several 
different clinical features including cutaneous, 
visceral, and mucocutaneous. Cutaneous 
leishmaniasis (CL) is a common parasitic 
disease in Iran that is mainly caused by two 
species of Leishmania tropica and L. major. 
Annually, there are 1.5-2 million of new cases 
of cutaneous leishmaniasis (1-3). Parasite 



properties (infectivity, virulence) and host 
factors (the genetic and immunological status) 
regulate various disease expressions. "The face, 
neck, and arms are the commonest targets, 
although the location of the lesion in a 
covered area such as the shins is usual in Iran" 
(4r5). 

Leishmania lives extracellularly as flagellated 
promastigotes in the gut and salivary glands of 
the sandfly vector and intracellularly as amasti- 
gotes in the vertebrate host macrophages. 
Viscerotropic species of parasite migrates to 
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liver, spleen, and bone marrow and if left un- 
treated it will always result in the death in the 
host (1, 6). To our knowledge, there are no the 
report to the presence of L . major in BALB/ c 
mice lung. In the present study, we describe 
the detection of multiple forms of L . major in 
lung. 

Case report 

Female BALB/c mice (20-30 g body wt.) 
were obtained from Pastor Institute (Tehran, 
Iran). All animal experiments were carried out 
with the approval of Institutional Animal 
Ethical Committee. BALB/c mice were se- 
lected, because they are very sensitive to L . 
major infection (7). Promastigotes of L . major 



MRHO/IR/75/ER strain were harvested at 
stationary phase and used to infect BALB/ c 
mice. The base of the tail was injected 
intradermally with inoculums of 2xl0 6 
promastigotes in 0.1 ml. After 4-6 weeks at 
the injection site, the wound was detected due 
to parasite growth. After 60 days, the animal 
was dissected and a few thin smears were pre- 
pared from its lung. All prepared smears were 
fixed by methanol, stained with 10% Giemsa 
for 10 min, and examined microscopically for 
the presence of different forms of L . major. 
The different forms of the L ashmania parasites 
were detected in the lung of infected BALB/ c. 
These forms were including the development of 
the forms divided amastigote into promastigotes 
and division stages by binary fission (Fig. 1). 




Fig. 1 D ifferent forms of L . major in the lung of infected BALB/ c after 60 days. A: amastigote, P: 
promastigote and B: binary fission (G imsa, 1000X) 



Discussion 

CL is an infectious parasitic disease in some 
areas of Iran. The infective stage of the 
parasites in the form of promastigotes is 
injected into the skin of patient by insect bite 



(8, 9). When the parasite enters the 
mammalian host inoculated, it undergoes a 
transformation process, which results in small, 
round and nonflagellated amastigote form. 
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Amastigotes replicate inside the macrophage, 
are finally released from the macrophage, and 
attack other macrophages (10). In the present 
study, pomastigote and amastigote forms of 
L eishmania parasites were detected in the lung 
infected BALB/ c after 60 days. In a study, L . 
tropica amastigotes were detected in liver and 
spleen of mucosal and visceral lesions of a 
puppy (11). In addition, the presence of this 
parasite has previously been detected in skin 
of patients with cutaneous visceral 
leishmaniasis (CVL) and HIV co-infection in 
Iran (12). However, the majority of cases of 
HIV- leishmaniasis co-infection reported in 
the Mediterranean basin were caused by 
L . infantum (13). 

The molecular mechanism of L eishmania 
differentiation and the host- parasite molecular 
interactions in leishmaniasis are not well 
understood. Evidence suggests that susceptibility 
to infection was associated with activation of Th2 
cells secreting interleukine (IL)-4, IL-5, IL-6 and 
IL-10 (14). BALB/c mice produce Th2-type 
cytokines, which is associated with disease 
progression and susceptibility (6, 7). Cytokines- 
activated macrophages activate the expression of 
genes responsible for synthesis of intermediates 
such as by reactive oxygen and nitrogen 
intermediates (ROI and RNI), especially NO, 
which contribute to the regulation of the 
inflammatory response (6, 15). L ashmania pro- 
mastigotes have been shown to be susceptible to 
both ROIs and RNIs (15). High concentrations 
of RNI and ROI have pro-apoptotic effects and 
prevent the development of parasite (16). NO 
killed L ashmania parasites by inducing amastigotes 
apoptosis (14). Inside the macrophage, the 
parasite also resists the killing activity of the 
macrophage. Biochemical features of the parasite 
play a pivotal role in parasite survival inside the 
macrophages (10). 

The amastigote-promastigote differentiation 
speed and growth rate are crucial for the gen- 
eration of a transmittable parasite population. 
Acidic environment or elevated temperature 
changes the promastigote to ama-stigote form 
(17). Optimal temperature range for 



propagation L . major amastigotes is 33 °C to 
34 °C with pH equal to 3.5 (9). Another study 
show that NO -resistant amastigotes 
differentiated more rapidly into promastigotes 
and have a higher potential of transmission to 
mammalian hosts than the wild type (14). 
However, further studies are required for a 
more comprehensive und-erstanding of 
biochemical pathways to grow and 
differentiate of parasite in lung cells. 

Acknowledgements 

The authors would like to thank J. Rasouli for 
his assistance. This work was supported by a 
grant from Research Center of Molecular 
Biology of Baqiyatallah University of Medical 
Sciences. The authors declare that there is no 
conflict of interests. 

References 

1. Murray HW, Berman JD, Davies CR, Sa- 
ravia NG. Advances in leishmaniasis. 
Lancet. 2005; 4: 1561- 1577. 

2. Bailey MS, Lockwood DNJ. Cutaneous 
leishmaniasis. Clin Dermatol. 2007; 25: 
203-211. 

3. Jafari M, Sherbazo SH, Nourozi M. Study 
of D N A damage in L ashmania infected skin 
ceUs. FEBSJ. 2008; 275 (Supple. 1): 270. 

4. Yaghoobi R, Maraghi S, Bagherani N. 
Cutaneous leishmaniasis with unusual 
presentation. Iranian J Parasitol. 2009; 4; 
67-69. 

5. Ahmadi Yazdi C, Narmani MR, Sadri B. 
Cutaneous leishmaniasis in Iran. Int J Infec 
Dis. 2003; 3:1. 

6. Amini M, Nahrevanian H, Farahmand M. 
Pathogenicity variations of vusceptibility 
and resistance to L ashmania major 
MRHO/ IR/ 75/ ER strain in BALB/ c and 
C57BL/ 6 mice. Iranian J Parasitol, 2008; 3: 
51-59. 

7. Sacks D, Noben-Trauth N. The immu- 
nology of susceptibility and resistance to 
L ashmania major in mice. Nat Rev 
Immunol. 2002; 2: 845-858. 



101 



ShilbazOU andjafari: The Multiple Forms of Leishmania major in . 



8. Mehrani H, Mahmoodzadeh A, Sherbazo 
SH, Jafari M. Study of enzyme activities in 
Lashmania major secretory and excretory 
products of Leishmania major. Daneshvar 
Medicine. 2005; 56: 57-63 [Persian]. 

9. Habibi P, Sadjjadi SM, 0 wji M, Moattari A, 
Sarkari B, Naghibalhosseini F, Hatam G R, 
Kazemian S. Characterization of in vitro 
cultivated amastigote like of L ashmani major: 
A Substitution for in Vivo Studies. Iranian J 
Parasitol. 2008; 3: 6-15. 

10. Hatam GR, RezanezhadH, Motazedian 
MH, Sarkari B. In vitro infectivity of 
L ashmania major isolated from patients with 
different clinical forms of cutaneous 
leishmaniasis and its association with 
parasite zymodems. Iranian J Parasitol. 
2009;4:52-60. 

11. Mohebali M, Malmasi A, Hajjaran H, 
Jamshidi S, Akhoundi B, Rezaei M, Jani- 
tabar S, Zarei H, Charehdar S. Dis- 
seminated leishmaniasis caused by 
Lashmania tropica in a puppy from Karaj, 
Central Iran. Iranian J Parasitol. 2011; 6: 
69-73. 

12. Jafari S, Hajiabdolbaghi M, Mohebali M, 
Hajjaran H and Hashemian H. Dis- 
seminated leishmaniasis caused by 
L ashmania tropica in HIV-positive patients 
in the Islamic Republic of Iran. 



Eastern Mediterr Health J. 2010; 16: 340- 
343. 

13. AltesJ, SalasA, RieraM, UdinaM, Galmes 
A, BalanzatJ, Ballesteros A, BuadesJ, Salva 
F, VUlalonga C. V isceral leishmaniasis: 
another HIV-associated opportunistic 
infection? Report of eight cases and review 
of the literature. AID S. 1991; 5: 201-207. 

14. Holzmuller P, Hide M, Sereno D , Lemesre 
JL. L ashmania infantum amastigotes resistant 
to nitric oxide cytotoxicity: Impact on in 
vitro parasite developmental cycle and 
metabolic enzyme activities. Infection, G e- 
netics and Evolution. 2006; 6: 187-197. 

15. ReybierK, RibautaC, CosteaA, LaunayJ, 
Fabre PL, Nepveu F. Characterization of 
oxidative stress in Leishmaniasis-infected 
or LPS- stimulated macrophages using 
electrochemical impedance spectroscopy. 
Biosensors and Bioelectronics. 2010; 25: 
2566-2572. 

16. Bosca L, Zeini M, Traves PG, Hortelano, 
S. Nitric oxide and cell viability in 
inflammatory cells: a role for NO in 
macrophages function and fate. Toxi- 
cology. 2005; 208: 249-258. 

17. Zilberstein D, Shapira M. The role of pH 
and temperature in the development of 
L ashmania parasites. Annu Rev Microbiol. 
1994; 48:449-70. 



102 



